ABSTRACT
INTRODUCTION
Diabetes is one of the most prevalent causes of erectile dysfunction (ED), which eminently influences the quality of life and the risk of developing ED in diabetic men is threefold higher than in healthy men. 1, 2 As compared with the other complications of diabetes, the development of ED begins at an earlier age. Moreover, the incidence and severity of ED increase with duration of diabetes 3 and multifactorial mechanisms including neurogenic and vasculogenic factors are involved in diabetic ED. The efficacy of some ED treatments u n c o r r e c t e d p r o o f is limited for diabetes-associated ED. For example, men with diabetes frequently represent a poor response to first-line oral phosphodiesterase type 5 (PDE-5) inhibitors. 4 Alternative therapy choice may be phytotherapy for diabetic ED.
In this study, we purposed to demonstrate effect of the lyophilized aqueous and methanol extracts of Ferulago species growing naturally in Turkey on erectile tissue. In Turkey these species known as "Çağşır" or "Çakşır" and utilized conventionally as an aphrodisiac in South and Southeast Anatolia. Actually, many species that belong to Ferulago, Prangos and Ferula genera have been utilized for this aim. These species are utilized in rutting of goat and sheep, and besides the water decoctions of the roots and aerial parts are administered orally as aphrodisiacs. 5 In Turkey Ferulago species are usually well known for their aphrodisiac activities like various plants in other countries. 6 Apart from medicinal usage, they have been consumed as salad or spice due to their special odor, otherwise as food for goats and deer. 7 Ferulago W. Koch. (Apiaceae) is represented 34 taxa in Turkey 19 of which are endemic. For this reason Anatolia is considered to be the gene center of this genus. 8 F. bracteata on ED of streptozotocin (STZ)-induced diabetic rats. 
MATERIALS AND METHODS

Plant material
In Vivo Assessment of Erectile Function
To measure in vivo assessment of erectile function, intracavernosal pressure (ICP, mmHg) was monitored in rats. Therefore, the rats were anesthetized with ketamine M) in the presence or absence of the extracts (100 µM).
Statistical Analysis
All results are expressed as mean ± SE and differences between means were statistically analyzed using One-way analysis of ANOVA followed by Bonferroni's complementary analysis, with P < 0.05 considered to indicate statistical significance. At the end of the experiment, each CC strip was weighed. All contractile responses were expressed as mg of tension developed per mg of corporal tissue and relaxant responses were calculated as a percentage of Phe-contraction.
Drugs
All drugs were purchased from Sigma Chemical Co (St. Luis, MO).
RESULTS
Extraction
Methanol and lyophilized aqueous extracts of the roots and aerial parts from
Ferulago species were evaluated for their effect on erectile dysfunction.
Characteristics of Animals u n c o r r e c t e d p r o o f
Body weight in diabetic rats was considerably lower than in control rats ( fig. 1A , P<0.001). Blood glucose levels in the diabetic group were considerably higher than in the control group (fig. 1B, P<0.001).
In vivo Erectile Responses in Both Groups
ICP/MAP values in control rats were higher than in diabetic rats (P<0.001; fig. 2 ), which was returned by intracavernosal administration of the extracts (1µM). Moreover,
total ICP values were decreased in the diabetic group contrasted with the control group (P<0.001; fig. 2 ). After that the intracavernosal administration of the extracts (1µM) total ICP values were restored in the diabetic group at all voltage levels, except for 7.5 voltage level ( fig. 2) .
In vitro Responses of CC Strips
The extracts (especially, methanol extract of root from Ferulago bracteata)-induced maximum relaxation responses (98.30 ± 2.6%) were decreased after incubation with L-NAME (44.8 ± 1.8, Fig. 3A ). ODQ, soluble guanylate cyclase inhibitor inhibited 77% of extracts-induced maximum relaxation in CC from control rats ( fig. 3 ).
The endothelial-dependent relaxation response to ACh (1 mM) in control rats was higher than in diabetic rats, which was increased after the incubation of the extracts (100 µM) in control and diabetic groups (fig4).
EFS-induced relaxation response at 20 Hz was decreased in the diabetic group contrasted with the control group, which was restored by the incubation with the extracts (100µM). There was no difference in EFS-induced relaxation response in control rats between the presence and absence of the extracts ( fig. 5 ).
SNP-induced endothelial-independent relaxation response at 0.1 µM dose relaxation was not changed in control rats when compared with diabetic rats ( fig. 6 ).
Though, relaxation responses to SNP were enhanced in the presence of the extracts (100µM) in diabetic and control rats.
PDE-5 inhibitor, sildenafil-induced relaxation response at 1µM dose was considerably reduced in diabetic rats when compared with control rats (Fig. 4D ). After incubation of the extracts (100µ), relaxation responses to sildenafil were augmented in diabetic and control rats ( fig.7 ).
DISCUSSION
In this study, we aimed to perform the relaxant effect of methanol and lyophilized aqueous extracts of roots and aerial parts from Ferulago blancheana, F. pachyloba, F. In the isolated CC from the diabetic group, endothelium-dependent relaxation response to ACh was considerably reduced which was potentialized in the presence of the extracts. There is no heretofore supporting data similar to these findings.
There was not the difference between the endothelial-independent relaxation response to SNP in control and diabetic rats, which was enhanced in groups after the incubation of extracts. In previous studies, SNP-induced relaxant responses did not change in diabetic rats when contrasted with controls. 15, 16 In the study, relaxation responses to PDE-5 inhibitor sildenafil in CC strips were decreased in diabetic rats contrasted with control rats. There was no difference relaxant response to sildenafil between contol and diabetic rats CC after incubation of the extracts.
The finding has offered that these species have a potential effect on penile function by means of various pathways to contribute erectile function of diabetic rats.
As shown in Figure 1 among the extracts methanol extracts of roots (especially roots of F. bracteata) showed the best activity. On the other hand lyophilized aqueous extracts of aerial part (especially F. blancheana) showed the worst activity. EFS relaxation responses decreased from 40% at controls rats, to 3% with diabetes rats. However, as a result of a 15-minute incubation of the extracts, the EFS relaxation responses increased to 21%. Similarly, acetylcholine relaxation responses decreased from 38% at controls to 13% with diabetes. However, as a result of a 15-minute incubation of the extracts, acetylcholine relaxation responses were increased by 40% and higher than control groups. Sildenafil relaxation responses were 92% at controls and 74% with diabetes though, as a result of a 15-minute incubation of the extracts, acetylcholine relaxation responses were increased by 95% and higher than control groups. SNP relaxation responses were 90% at controls and 85% with diabetes. Though, as a result of a 15-minute incubation of the extracts, acetylcholine relaxation responses were increased by up to 94% and higher than control groups. The results are shown at fig. 1-7 .
CONCLUSION
The study primarily revealed that the useful effect of intracavernosal administration of the extracts in improving erectile function in diabetic rats which is dependent on NO/cGMP pathway. The preclinical findings should extend our information of the prospering effect of the extracts on penile function to develop preventive or therapeutic agents and 
